Worldwide distribution of W-Beijing strain Mycobacterium tuberculosis has been reported; however, the prevalence and drug resistance patterns of the W-Beijing strain vary widely (6, 8) . Contradictory results were reported for studies of the impact of the W-Beijing strain on clinical features and radiological presentations (1, 5, 10, 17, 21) . The impact of the WBeijing strain on treatment outcome has not been well investigated.
The W-Beijing strain is the dominant strain in Southeast Asia and China, including Hong Kong, Taiwan, and mainland China (3, 9, 12) . Evaluating the impact of the WBeijing strain on treatment outcome can be pivotal in M. tuberculosis control. Aging may be a risk factor for unsuccessful treatment in M. tuberculosis-infected patients (7) . In this study, we investigated the clinical impact of the WBeijing strain on M. tuberculosis-infected patients, and the effect of aging was also explored.
Patients with culture-proven M. tuberculosis infection at Taipei Veterans general Hospital were retrospectively evaluated from January 2001 to January 2004. The Institutional Review Board of our hospital approved the study, and informed consent was waived.
The demographic and clinical data and the results of laboratory tests (acid-fast staining, M. tuberculosis culture, drug susceptibility testing, and spoligotyping of M. tuberculosis) were collected and analyzed. The patients were treated with standard antituberculosis (anti-TB) treatment, including isoniazid, rifampin, ethambutol, and pyrazinamide. The dosage of anti-TB drugs and the regimen of anti-TB treatment were modified if clinically indicated.
All patients were followed for 4 years from the start of anti-TB treatment. "Success without relapse" cases were those who completed anti-TB treatment and had no disease relapse during the follow-up period. "Relapse" cases were those who had bacteriologic evidence of recurrence of M. tuberculosis infection during the follow-up period after completion of anti-TB treatment. "Failure" cases were those with persistent positive sputum acid-fast stain and/or M. tuberculosis culture after 5 months of anti-TB treatment. "Expire" cases were those who died during anti-TB treatment. "Default" cases were those with interruption of treatment for at least 2 months. Treatment failure and disease relapse were defined as poor treatment outcomes (11) . To evaluate the aging effect, the patients were divided into younger (Ͻ65 years old) and elderly (Ն65 years old) groups.
Two-group comparisons were analyzed with the 2 or Fisher exact test for categorical variables and an independent t test for continuous variables. The variables with a P value of Ͻ0.05 were subjected to logistic regression analysis. Significance was defined as a P value of Ͻ0.05 (two-tailed).
There were 249 patients enrolled, and 144 (57.8%) patients were infected with the W-Beijing genotype. There were 78 (31.3%) and 171 (68.7%) patients, respectively, in the younger and elderly groups. A history of previous anti-TB treatment appeared more commonly in the patients infected with the W-Beijing strain (26.4% versus 9.5%; P ϭ 0.001). There were no significant differences in other demographic data, clinical features, disease severity, positive rate of sputum smear, occurrence of extrapulmonary TB, and chest image findings between the W-Beijing and non-WBeijing groups (Table 1) .
Rates of resistance to anti-TB drugs showed no significant differences between W-Beijing and non-W-Beijing strains, except that the pyrazinamide resistance rate was significantly higher in W-Beijing than in non-W-Beijing strains (31.9% versus 17.1%; P ϭ 0.008) ( Table 2 ). There was no significant difference in the rates of resistance to anti-TB drugs between W-Beijing and non-W-Beijing strains in the elderly group; however, higher rates of resistance to ethambutol and streptomycin were found in the patients infected with the W-Beijing strain in the younger group ( Table 2) .
The final outcome could be assessed in 224 patients. Twenty-three of 144 (16.0%) patients infected with the WBeijing strain and 24 of 105 (22.9%) patients infected with the non-W-Beijing strain died during anti-TB treatment, but no significant difference in mortality cases was found between the W-Beijing and non-W-Beijing groups (Table 3) . The treatment outcome for those who completed anti-TB treatment showed no significant difference between the WBeijing and non-W-Beijing groups, irrespective of age. For the elderly group, poorer treatment outcomes (25.0% versus 7.4%; P ϭ 0.01) and a lower success rate (75.0% versus 92.6%; P ϭ 0.01) were found in the patients infected with the W-Beijing strain. These findings were not found in the younger group. The independent risk factors for poor treatment outcome in the elderly group included chronic obstructive pulmonary disease, W-Beijing strain infection, and drug resistance to isoniazid.
No definite relationship between W-Beijing strain infection and previous anti-TB treatment was reported previously (1, 4, 5, 19 ). Because genotyping of M. tuberculosis was not done in the previous M. tuberculosis infection, the genotyping of the M. tuberculosis strains responsible for previous and recent M. tuberculosis infections could not be evaluated in this study.
The W-Beijing genotype is reported to have a higher rate of drug resistance and different drug resistance patterns in different areas (6, 8) . The varying mutation rates in the rpoB, katG, and inhA genes between W-Beijing and non-W-Beijing strains and a unique missense alteration of DNA repair genes in the W-Beijing strain may be possible reasons (14, 15) . The drug resistance pattern of the W-Beijing strain in most East and Southeast Asian countries appears to be the endemic pattern without a higher drug resistance rate. Despite a high prevalence rate, the drug resistance pattern of the W-Beijing strain in Chinese society remains unclear. The effect of the W-Beijing strain on drug resistance was studied in Hong Kong (3), mainland China (12) , and Taiwan (9) with inconclusive results. In this study, a higher pyrazinamide resistance rate was found in the W-Beijing strain. The inconsistent results may indicate that the biologic behavior of the W-Beijing strain is area dependent.
Studies of the impact of the W-Beijing stain on treatment outcome are limited. The W-Beijing genotype was reported to be a significant risk factor for treatment failure and disease relapse in Vietnam (11). Our results indicated no significant difference in treatment outcome between the WBeijing and non-W-Beijing groups, irrespective of age. However, treatment failure and disease relapse occurred more frequently in the elderly patients infected with the W-Beijing strain. Drug resistance gene mutation and different immune responses induced by the W-Beijing strain may explain this in part (2, (13) (14) (15) (16) (17) (18) 20) .
In summary, the W-Beijing strain had a limited impact on clinical features, radiological findings, results of drug susceptibility tests, and treatment response in M. tuberculosis-infected patients irrespective of age. However, a poor treatment out- 
